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A = KWx + k")* . 
AtXE(bk" + kfaR)' {l) 

where K is the constant of the galvanometer; a, b, R and x are the re
sistances in the bridge circuit, G is the galvanometer resistance, E is the 
E.M.F. of the battery. 

k' == Gb + aG + bR + aR + ab, 
k" = aRG + RGb + abR, 

At is the time the galvanometer is in circuit. Where Ax is small compared 
with x, 

A * = A/ ' ( 2 ) 

where C is a new constant. 
This last equation was tested experimentally with several galva

nometers, using known values for the variation Ax in the fluctuating re
sistance. It was found that if the At was left constant that for a large 
range of values of Ax the deflection varied as Ax, and if Ax was kept con
stant, then the deflection varied as At, the length of time that the gal
vanometer was in circuit. Then knowing the value of the constant C in 
equation (2) it should be possible to calculate Ax, where Ax is small. 
But if Ax is large then equation (1) should be used. 

However we have found it most convenient in practice to merely 
substitute known varying resistances in place of the fluctuating resistance 
and to so adjust the known resistances as to get a range of deflection 
covering those obtained with the fluctuating resistance. We have thus 
obtained the average resistance of a selenium cell for a .02 sec. interval 
at 0.01 sec. to 20 min. after illumination, as desired. This method works 
well even when Ax is .99 of the value of x. 

T H E NATURE OF THE RECOVERY OF LIGHT-POSITIVE AND LIGHT-

NEGATIVE SELENIUM.1 

BY F. C. BROWN. 

IN a recent paper before the American Physical Society I proposed an 
explanation for the various kinds of behavior of selenium under the 

action of light, pressure, temperature and other agencies. This explana
tion involved the presence of three kinds of selenium, A, B and C, 
changing under the influence of light according to the reaction, 
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The conductivity was expressed by the equation, 

i = k\B + kiC, 

where k\ was much larger than k%. As far as could be seen from a some
what general study of the observed phenomena, the theory explained 
satisfactorily the characteristic behavior of the several varieties of sele
nium. The indications were that the rates of change between A and B 
were large compared to the corresponding rates of change between B 
and C, and that the initial quantities of A, B and C in equilibrium in 
the dark determines how the conductivity changes when the selenium 
is exposed to light. 

However no accurate notion of the magnitude of the rates of change 
was obtained. The investigation described in this paper was undertaken 
in order to obtain a closer approximation to these rates and thereby 
subject the theory to a more rigid test. The recovery of selenium from 
light effects suggested itself as the easiest case for theoretical treatment. 
The outline of the argument is about as follows: 

Consider a variety of selenium in equilibrium in the dark under certain 
fixed internal and external conditions such that there are of the three 
kinds amounts AQ, B0 and Co. Next expose the selenium to the light 
for any length of time, and there will then be the respective amounts 
Ai, Bi and C\ of the three kinds. When the selenium is removed to the 
dark again it is at first distorted from its equilibrium condition and it 
at once begins to recover to its condition before exposure to light, pro
viding of course that it was then in stable equilibrium. The equations 
of change during recovery are 

^ = « S B - « 1 4 , (1) 

~~ =alA-a2B + foC-tl1B, (2 

f-ft*-ftC, (3) 

A + B + C = K. (4) 

The solution of these equations gives 

B ~ It+ Cie~mit + Cie~m'lt> 



2 54 THE AMERICAN PHYSICAL SOCIETY. [VOL. XXXIL 

where 
L = a&K, 

C 2
: 
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It is found that by what seems a consistent choice of rates of change 
the characteristic recovery of the several varieties of selenium can be 
explained by assuming that the specific conductivity of the C kind as 
well as of the A kind is at all times small compared to the conductivity of 
the B kind. The problem of the conductivity then resolves itself merely 
into the problem of the determination of the B kind of selenium present. 
This conclusion was further verified by a careful study of the recovery 
of a Giltay selenium cell. 

The constants in the above equations were approximated for a Giltay 
cell as follows: mi = 4.2, m2 = 1.2 X io~2, a2 = 4.2, ax = 4.2 X io~3, 
ft = 5X io~2, ft = io~2X 1.1. My observations and the results of Miss 
McDowell's work1 point toward the conclusion that all these constants 
decrease in value as the temperature is lowered. Before an accurate 
determination of the constants can be made it will be necessary to know 
what is the average penetration of selenium by light. This and other 
questions I shall consider in later papers. 

T H E ELECTRICAL DISCHARGE BETWEEN A POINTED CONDUCTOR AND 

A HEMISPHERICAL SURFACE IN GASES AT DIFFERENT PRESSURES.2 

B Y F R A N Z A. A U S T . 

WHEN a point situated at the center of curvature of a hemispherical 
surface discharges to that surface the current density was found 

to be nearly constant over the whole surface of the hemisphere, at each 
of the pressures used, which ranged from 5 to 750 millimeters. 

The currents corresponding to various voltages were measured in air 
and oxygen for the different pressures. The starting potentials found 
for the positive discharge can be expressed for all of the pressures used 
by the relation, 

1 P H Y S . R E V . , 31, p. 524, 1910. 
2Abstract of a paper presented a t the Minneapolis meeting of the Physical Society, 

December 27-30, 1910. 


